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LQDGGLWLRQWRDUHVWULFWLYHVXSSO\RIFRQFHQWUDWHLQFRP
SDULVRQWRDFRQWUROWUHDWPHQWEDVHGRQFRQFHQWUDWHRQO\7RLQYHVWLJDWHWKHHIIHFWRIURXJK
DJHLQWDNHRQWKHSHUIRUPDQFHRIVRZVGXULQJSUHJQDQF\DQGODFWDWLRQERG\ZHLJKWEDFN
IDWWKLFNQHVVDQGERG\FRQGLWLRQVFRUHZHUHDVVHVVHG/LYHDQGVWLOOERUQSLJOHWVDQGWKHLU
ZHLJKWZHUHUHFRUGHGLQWKH¿UVWKDIWHUELUWK1XPEHURIZHDQHGSLJOHWVZDVFRXQWHG
DQGZHLJKWSHUOLWWHUZDVGHWHUPLQHG7KHUHVXOWVVKRZHGQRVLJQL¿FDQWGLIIHUHQFHVLQERG\
FRQGLWLRQRISUHJQDQWVRZVDQGLQORVVRIERG\ZHLJKWGXULQJODFWDWLRQ1XPEHURIZHDQHG
SLJOHWVZDVVLJQL¿FDQWO\KLJKHULQWKHFRQWURODQGVWUDZWUHDWPHQWSZKLOHWKHZHDQ
LQJZHLJKWSHUSLJOHWZDVVLJQL¿FDQWO\KLJKHUSLQWKHWUHDWPHQWVIHGKD\FORYHUJUDVV
VLODJHDQG-HUXVDOHPDUWLFKRNHGXULQJSUHJQDQF\
(LQOHLWXQJXQG=LHOVHW]XQJ
,QGHU|NRORJLVFKHQ6FKZHLQHKDOWXQJLVWGLHWlJOLFKH5DXIXWWHUYRUODJHJHVHW]OLFKYRUJH
VFKULHEHQ(*1U$EVFKQLWW$UWLNHO7URW]YLHOIlOWLJHU5DXIXWWHUYDULDQ
WHQZLUGGHQ9RUJDEHQGHUgNR9HURUGQXQJKLQVLFKWOLFKGHU9HUIWWHUXQJYRQ5DXIXWWHUELV
KHXWHQLFKWÀlFKHQGHFNHQG)ROJHJHOHLVWHW:HUQHUXQG6XQGUXP'HULQGHU3UD
[LVKlX¿JJHlXHUWHQ$UJXPHQWDWLRQGDVVGHU5DXIXWWHUYRUJDEHEHUHLWVGXUFK6WURKDOV
(LQVWUHXHQWVSURFKHQZHUGHZLGHUVSUHFKHQEHUHLWVGLHIXWWHUPLWWHOK\JLHQLVFKHQ9RUJDEHQ
QDFKGHU(*92GLHLQGHU(LQVWUHXNHLQ)XWWHUPLWWHOVLHKW$OOHUGLQJVEHGHXWHW
GLH9HUIWWHUXQJYRQ5DXIXWWHUHLQHQ]XP7HLOKRKHQDUEHLWV]HLWOLFKHQXQGPRQHWlUHQ0HKU
DXIZDQGIU$QEDX(UQWH/DJHUXQJXQG9RUODJHWHFKQLN
(LQH0|JOLFKNHLWGLH5DXIXWWHUYRUODJHZLUWVFKDIWOLFKHU]XJHVWDOWHQXQGVRPLWGHQ0HKUDXI
ZDQGDXV]XJOHLFKHQEHVWHKWGDQQZHQQHVJHOLQJWLP=XVDPPHQKDQJPLWGHU5DXIXWWHU
YRUODJHGLH5HSURGXNWLRQVOHLVWXQJGHU6DXHQ]XHUK|KHQ$XVZLUNXQJHQHLQHU=XIWWHUXQJ
YRQURKIDVHUKDOWLJHQ%HLPLVFKXQJHQ]XHLQHP$OOHLQIXWWHUDXIGLH5HSURGXNWLRQVOHLVWXQJHQ
YRQ6DXHQXQG)HUNHOQZXUGHQEHUHLWVLQYHUVFKLHGHQHQ6WXGLHQPLWXQWHUVFKLHGOLFKHQ
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'DQLHOVHQXQG9HVWHUJDDUG&UHQVKDZ*XLOOHPHWHWDO
9HXPHWDO%LVKHUIHKOHQMHGRFK$QJDEHQEHUGLH$XVZLUNXQJHQDXIGLH
/HLVWXQJHQYRQ6DXXQG)HUNHOGXUFKGLHGLUHNWH9HUDEUHLFKXQJYRQ5DXE]Z6DIWIXWWHU
PLWWHOQLQYHUVRUJXQJVUHOHYDQWHQ0HQJHQ]XHLQHP.UDIWIXWWHUNRQ]HQWUDW'LHVZXUGHLP
5DKPHQGHUYRUOLHJHQGHQ6WXGLHHUVWPDOLJXQWHUVXFKW
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0HWKRGHQ
'LH8QWHUVXFKXQJZXUGHYRQ-DQXDUELV0lU]DXIHLQHP|NRORJLVFKHQ)HU
NHOHU]HXJHUEHWULHEPLW'$1+\EULGVDXHQ'lQLVFKH+\EULGVDXGXUFKJHIKUW'LH+DOWXQJ
GHU6DXHQHUIROJWHLP:DUWHEHUHLFKLQIQI=ZHLÀlFKHQDEWHLOHQHLQJHVWUHXWHU/LHJHEHUHLFK
SOXV$XVODXIPLWPð3ODW]DQJHERWSUR7LHU=XUIUHLHQ$EIHUNHOXQJZXUGHQGLH6DXHQLQ
PðJURH$EIHUNHOEXFKWHQSOXVPð$XVOlXIHQLQ(LQ]HOKDOWXQJXPJHVWDOOWLQGHUVLH
EHUGLHJHVDPWH6lXJH]HLWYHUEOLHEHQ'LH6DXHQZXUGHQLPZ|FKLJHQ$EVHW]UK\WKPXV
JHIKUW
,QVJHVDPWZXUGHQ6DXHQSUR*UXSSH6DXHQXQWHUVXFKWZREHLHVVLFKEHLGHQ
6DXHQLPHUVWHQ'XUFKJDQJXP-XQJVDXHQXQGLP]ZHLWHQ'XUFKJDQJXP]ZHLWJHElUHQGH
6DXHQKDQGHOWH,QGHU7UDJH]HLWZXUGHQHQWVSUHFKHQGGHQMHZHLOLJHQ9HUVXFKVJUXSSHQ
GLH5DXIXWWHU6WURK;)0(0-NJ70+HX;)0(0-NJ70.OHH
JUDVVLODJH;)0(0-NJ700DLVVLODJH;)0(0-NJ70VRZLH
7RSLQDPEXUNQROOHQ;)0(0-NJ70LQ*UREDOOHQUDXIHQDGOLELWXPYRUJHOHJW
'LH.RQWUROOJUXSSHZXUGHEHGDUIVJHUHFKWGXUFKGDV.UDIWIXWWHUPLW0(0-QLHGHUWUD
JHQGXQGPLW0(0-KRFKWUDJHQGRKQH5DXIXWWHUYRUODJHYHUVRUJW'LH9HUVRUJXQJGHU
5DXIXWWHUJUXSSHQPLW.UDIWIXWWHUHUIROJWHUHVWULNWLYLQ$QOHKQXQJDQGHQ(QHUJLHEHGDUIGHU
.RQWUROOVDXHQIU6WURKPLWXQGIUGLHUHVWOLFKHQ5DXIXWWHUJUXSSHQPLWZHQLJHU
0(0-'HUPLWWOHUH(QHUJLHJHKDOWGHV7UDJHIXWWHUVEHWUXJ0-NJ)0,QGHU6lXJH
]HLWZXUGHNHLQ5DXIXWWHUYRUJHOHJW
=XU %HXUWHLOXQJ GHU 5HSURGXNWLRQVOHLVWXQJHQ GHU 6DXHQ HUIROJWH DP  7UlFKWLJNHLWV
WDJ7DJHHLQH.RQVWLWXWLRQVEHXUWHLOXQJVRZLHDP7DJ7DJSRVWSDUWXPSS
XQG]XP9HUVXFKVHQGHDP7DJ7DJHSS]XU(UPLWWOXQJGHV9HUOXVWHVDQ.|USHU
VXEVWDQ]LQGHU6lXJH]HLW1HEHQGHU/HEHQGPDVVHXQGGHU5FNHQVSHFNGLFNHZXUGH
EHLDOOHQ9HUVXFKVWLHUHQGLH.|USHUNRQGLWLRQPLWWHOV%RG\&RQGLWLRQ6FRULQJ%&6HUIDVVW
'LH'LFNHGHV5FNHQVSHFNVZXUGHPLWGHPÄ/HDQ0HDWHU³GHU)LUPD5HQFRLP9HUODXI
GHUOHW]WHQ5LSSHELVFPVHLWOLFKGHU5FNHQOLQLH3QDFKGHU0HWKRGHYRQ&KDUHWWH
HWDOJHPHVVHQ'LHYLVXHOOH%HXUWHLOXQJGHU.|USHUNRQGLWLRQ%&6HUIROJWHQDFK
%WWQHU1HEHQGHU$Q]DKOWRWXQGOHEHQGJHERUHQHU)HUNHOZXUGHGDV*HVDPW
ZXUIJHZLFKWLQQHUKDOEGHUHUVWHQKQDFKGHU*HEXUW]XU%HUHFKQXQJGHVLQGLYLGXHOOHQ
*HEXUWVJHZLFKWHVHUIDVVW=XVlW]OLFKHUIROJWHQ]XP9HUVXFKVHQGHGLH:LHJXQJGHV:XUIHV
MHGHU9HUVXFKVVDXVRZLHGLH(UIDVVXQJGHU$Q]DKODEJHVHW]WHU)HUNHO]XU%HUHFKQXQJGHV
LQGLYLGXHOOHQ$EVHW]JHZLFKWVGHU)HUNHO
'LH VWDWLVWLVFKH 'DWHQDXVZHUWXQJ HUIROJWH PLW GHP 6$63URJUDPPSDNHW 9HUVLRQ 
63'LH.ULWHULHQGHUELRORJLVFKHQ/HLVWXQJHQXQGGHU.|USHUNRQGLWLRQGHU6DX*HZLFKW
5FNHQVSHFN%&6ZXUGHQPLWGHQ¿[HQ(IIHNWHQ9HUVXFKVJUXSSH:XUIQXPPHUXQG,Q
WHUDNWLRQHQDXV9HUVXFKJUXSSH:XUIQXPPHUJHSUIW'LH6LJQL¿NDQ]SUIXQJGHU/60LWWHO
ZHUWHHUIROJWHPLWGHU*/03UR]HGXU
(UJHEQLVVH
=XP=HLWSXQNWGHU7UlFKWLJNHLWZXUGHIUGLH.RQWUROOJUXSSHHLQHGXUFKVFKQLWWOLFKH/HEHQG
PDVVHYRQNJHUPLWWHOW,P9HUJOHLFKGD]XODJGLHGXUFKVFKQLWWOLFKH/HEHQGPDVVH
EHUDOOH5DXIXWWHUJUXSSHQEHLNJ'LH5FNHQVSHFNGLFNHEHWUXJIUGLH.RQWUROOJUXS
SHPPXQGEHLGHQ5DXIXWWHUJUXSSHQGXUFKVFKQLWWOLFKPP'LHYLVXHOOH%HXUWHL
OXQJGHU.|USHUNRQGLWLRQPLWWHOV%&6HUJDEIUGLH.RQWUROOJUXSSHHLQHQGXUFKVFKQLWWOLFKHQ
6FRUHYRQ3XQNWHQ9HUJOLFKHQPLWGLHVHU*UXSSHEHWUXJGHUGXUFKVFKQLWWOLFKH6FRUH
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7LHUSURGXNWLRQ7LHUHUQlKUXQJ±6FKZHLQ9RUWUlJH
EHUDOOH5DXIXWWHUJUXSSHQHEHQIDOOV3XQNWH,QGHUVWDWLVWLVFKHQ$XVZHUWXQJ]HLJWHQ
VLFKIUGLHGUHL3DUDPHWHU.|USHUJHZLFKW5FNHQVSHFNGLFNHVRZLH%&6]XP=HLWSXQNW
GHU0HVVXQJLQGHU7UlFKWLJNHLWNHLQHVLJQL¿NDQWHQ8QWHUVFKLHGH]ZLVFKHQGHQ)WWHUXQJV
JUXSSHQS!
'LH$Q]DKOJHVDPWJHERUHQHU)HUNHOODJEHLGHU.RQWUROOJUXSSHEHLVRZLHLP0LWWHO
EHUDOOH5DXIXWWHUJUXSSHQEHL'LH/HLVWXQJVGDWHQGHU9HUVXFKVVDXHQLQ$EKlQJLJ
NHLWYRQGHU)WWHUXQJVYDULDQWHVLQGLQ7DEHOOHGDUJHVWHOOW
7DEHOOH/60LWWHOZHUWHGHU/HLVWXQJVGDWHQGHU9HUVXFKVVDXHQLQ$EKlQJLJNHLW
YRQGHU)WWHUXQJVYDULDQWH
/HLVWXQJVGDWHQ
.
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/HEHQGJHE)HUNHOQ D D D D D D
7RWJHE)HUNHOQ D D E D D D
/HEHQGJHE)HUNHONJ DE D D D E DE
7RWJHE)HUNHONJ DE DE D E DE DE
*HEXUWVZXUIJHZLFKWNJ DE DE DE D E DE
)HUNHOJHEXUWVJHZLFKWNJ D D D D D D
$EJHVHW]WH)HUNHOQ DEF F G DEG DEFG DEFG
$EVHW]ZXUIJHZLFKWNJ D D D D D D
)HUNHODEVHW]JHZLFKWNJ D DE E E DE E
. .RQWUROOJUXSSH6 6WURK+ +HX.*6 .OHHJUDVVLODJH06 0DLVVLODJH7 7RSLQDPEXUNQRO
OHQXQWHUVFKLHGOLFKH,QGLFHVLQHLQHU=HLOHXQWHUVFKHLGHQVLFKVLJQL¿NDQWS
'LHJHULQJVWH$Q]DKODQ)HUNHOQZXUGHLQGHU+HXXQG.OHHJUDVVLODJHJUXSSHDEJHVHW]W
'DV$EVHW]JHZLFKWHLQHV:XUIHVZDUIUGLH5DXIXWWHUJUXSSHQLP9HUJOHLFK]XU.RQWUROO
JUXSSHQLFKWVLJQL¿NDQWK|KHUS!GDV(LQ]HOWLHUJHZLFKWDEJHVHW]WHU)HUNHOGDJHJHQ
VLJQL¿NDQWXQWHUVFKLHGOLFKIUGLH+HX.OHHJUDVVLODJHVRZLH7RSLQDPEXUJUXSSHLP9HU
JOHLFK]XU.RQWUROOJUXSSHS
'HU6XEVWDQ]YHUOXVWDQ/HEHQGPDVVHLQGHU6lXJH]HLWODJEHLDOOHQ9HUVXFKVWLHUHQXQWHU
'LH5FNHQVSHFNGLFNHYHUlQGHUXQJLQGHU6lXJH]HLWXQWHUVFKLHGVLFKQLFKWVLJQL¿NDQW
LQQHUKDOEGHU*UXSSHQS!$OOHUGLQJVZDUGHU%RG\&RQGLWLRQ6FRUHLQGHU6lXJH]HLW
IUGLH7RSLQDPEXUJUXSSHLP9HUJOHLFK]XU.RQWUROO6WURKXQG+HXJUXSSHVLJQL¿NDQWK|
KHUS
'LVNXVVLRQ
'XUFKGLH(UK|KXQJGHV5RKIDVHUDQWHLOVLQGHU5DWLRQEHUHLQHDGOLELWXP9RUODJHYHU
VFKLHGHQHU5DXE]Z6DIWIXWWHUPLWWHONRQQWHNHLQSRVLWLYHU(IIHNWDXIGLH5HSURGXNWLRQVOHL
VWXQJHQGHU6DXHQIHVWJHVWHOOWZHUGHQ'LHVGHFNWVLFKPLWGHQ(UJHEQLVVHQYRQ*XLOOHPHW
HWDOGLHGXUFKGLH(UK|KXQJGHV5RKIDVHUDQWHLOVDXI5RKIDVHUGHU9HU
VXFKVJUXSSHLP9HUJOHLFK]XU.RQWUROOJUXSSHPLW5RKIDVHUHEHQIDOOVNHLQHQ(LQÀXVV
DXIGLH5HSURGXNWLRQVOHLVWXQJHQQDFKZLHVHQ
'DJHJHQNRQQWHLQ8QWHUVXFKXQJHQYRQ9HXPHWDOHLQVLJQL¿NDQWSRVLWLYHU(LQÀXVV
HUK|KWHU5RKIDVHUDQWHLOHDXIGLH5HSURGXNWLRQVOHLVWXQJHUPLWWHOWZHUGHQ$QDORJ]XGHQ
(UJHEQLVVHQYRQ9HXPHWDOZXUGHIUGLH5DXIXWWHUJUXSSHQHLQWHQGHQ]LHOOK|KH
UHV:XUIJHZLFKW]XP$EVHW]HQIHVWJHVWHOOWMHGRFKQXUPLWVLJQL¿NDQWHP(IIHNWLP+LQEOLFN
DXIGDV(LQ]HOWLHUJHZLFKWEHLP$EVHW]HQIUGLH+HX.OHHJUDVXQG7RSLQDPEXUJUXSSH
LP9HUJOHLFK]XU.RQWUROOJUXSSH'LHVNDQQGDGXUFKHUNOlUWZHUGHQGDVGLH$XIQDKPHYRQ
5RKIDVHUP|JOLFKHUZHLVH]XHUK|KWHQ9HU]HKUVPHQJHQLQGHU/DNWDWLRQIKUWHZDVVLFK
ZLHGHUXPSRVLWLYDXIGLH6DXHQOHLVWXQJLQGHU6lXJH]HLWDXVZLUNHQNDQQ*XLOOHPHWHWDO
(LQK|KHUHV:XUIJHZLFKW]XU*HEXUWGXUFKHLQHHUK|KWH5RKIDVHUIWWHUXQJZLHYRQ
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